The electrical resistivity measurement to determine a critical temperature (Tc) in a stoichiometric CuAu alloy is discussed on the dependence of the current used. The tempetrature was measured on two ways: With the thermocouple connected to the specimen by spot-welding, and with them separated.
INTRODUCTION
It is well known that an electrical resistivity measurement is one of the most powerful methods to determine the phase boundary in an equilibrium phase diagram1). Although a direct current (DC) potentiometric method during a heating or cooling scan is usually used, the amount of current used in the measuring cannot be neglected because it induces a temperature rise in the specimen.
However, for a specimen with low resistivity, such as precious metal alloys, it is necessary to use a higher current and/or long potential terminals. It is also preferable to use smaller samples in dental gold alloys, because they are very expensive. Unfortunately, there is no information about the effect of the current in the resistivity measurements during heating or cooling. The aim of the present study was to reveal a dependence of the current used on determining the critical temperature (Tc) in a stoichiometric CuAu alloy.
MATERIALS AND METHODS
A CuAu alloy with equiatomic composition was prepared by melting copper and gold (purity over 99.99%) in a high-frequency induction furnace. The alloy was homogenized by repeated cold-working and solutionizing at 1073K. We estimated the composition from Xray diffraction data.
In the disordered state, a lattice constant of 0.3876nm was obtained using an extrapolation function by Nelson and Riley2 by open circles in the figure is employed in the present study. Comparing with the Tc1 (683K) which has been determined by earlier workers6), the Tc1 obtained in the present study approachs a true one as the current decreases. Measurement of the smallest current (0.1A) produced a value of 678K, for a run with 1.0A 667K, respectively. In practice, the temperature of the specimen itself will attain the true Tc at the inflection point during heating or cooling, because a temperature is expected to rise due to the generation of Joule heat.
To obtain more precise Tc, it is better to make a resistivity measurement with the thermocouple B located near the specimen, as seen in Fig. 1 . This is because this method is not influenced Fig. 2 Variations of the electrical resistivity in the CuAu alloy with temperature during (a) heating or (b) cooling at a rate of 8.3mK/s. Fig. 3 Variations of heating or cooling curve of electrical resistivity in the CuAu alloy at a rate of 8.3mK/s using various currents and a location of thermocouple A.
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by the generation of Joule heat. Fig. 5 shows how the potential varies with temperature during heating or cooling scan at a rate of 8.3mK/s using a current of (a) 1A or (b) 0.1A. As expected for thermocouple B, the difference between both data in the Tc is negligible.
The data obtained at other heating or cooling rates are also plotted by solid triangles, squares, and circles in Fig. 4 . The Tc obtained are nearly constant irrespective of the current used. It is obvious that current dependency of the inflection point is very small. As a consequence of the welding, however, contamination of the specimen or the deterioration of the thermocouple are liable to occur. Therefore, it is recommended that a small amount of current be used and that the thermocouple be spot-welded to the specimen in resistivity measurements, if possible, to determine more accurate critical temperature.
Tithe specimens could not be joined by spot -welding , the thermocouple should be as close as possible to the specimen.
In the present study, usage of a current less than 0.2A is sufficient to obtain reliable data.
